will be an increase in nitrous oxide (N 2 O) production and emissions from these areas,
48
particularly fertilized and nitrogen-rich agricultural fields (Knowles, 1982) .
49
Nitrous oxide is a greenhouse gas with a global warming potential relative to CO 2 of 298 on 50 a 100 year time horizon assuming a lifetime of 114 years in the atmosphere (IPCC, 2007) .
51
Additionally, N 2 O has a negative effect on stratospheric ozone as NO and other free radical 52 species (NO x ), generated from N 2 O, deplete the ozone layer (Badr & Probert, 1993) . The 
61
In oxygen (O 2 ) limited environments production of N 2 O in soil occurs as microbial 62 processes utilize nitrogenous compounds as electron acceptors (Knowles, 1982 and wheat (Leff et al., 2004) .
115
The sampled soil was air-dried, sieved (< 2 mm) and kept dry and cold (4°C determine the gravimetric water content.
218
Gas samples in the 6 mL Exetainers were analysed for methane (CH 4 
Results

242
The initial values of the soil pH, NO 3 -concentration and DOC concentration as well as the 243 effect of liming on the parameters can be seen in Table 1 . concentration in the soil (r = 0.94, n = 256, ***P < 0.0001) (Fig. 1a) . After the initial short lag phase of app. 5 hrs the N 2 O concentrations increased primarily in 264 the zone 1-2 cm below the soil surface (Fig. 1b) . Concentrations of N 2 O below 2 cm depth 265 decreased faster than in shallower depths and reached zero within 24-50 hrs after flooding
266
( Fig. 1b and SI Fig. S5 
275
As a consequence of flooding, the soil redox potential decreased over time with the rate of 276 decrease increasing with increasing soil depth ( Fig. 1c and SI Fig. S5 ). This depth driven The depth-specific consumption and production rates over time were modelled using the throughout the experiment, with rates of production and consumption decreasing with time.
299
The model was successfully validated as a significant correlation, with a slope of 0.9, was 300 found between the observed flux and the modelled flux (r = 0.77, n = 754, ***P < 0.0001).
301
Based on the time-integrated modelled diffusion flux and the time and depth-integrated N 2 O 302 production, more than one-third of N 2 O produced in the soil was consumed within the soil 303 and not released. Consumption accounted for 41 ± 6.9, 34 ± 3.7, 51 ± 0. and results should only be seen as best estimates. 
351
The redox potential in the soil was a time-and depth-specific parameter during flooding 352 (Fig. 1c) . The fact that the reduction was faster in the bottom part of the soil relative to the top 
Pathways of N transformation
404
The primary production mechanism of N 2 O in the anoxic soil environment is denitrification.
405
The intermediate products of denitrification were detected following the reduction of 15 N 406 labelled NO 3 - (Fig. 3) 
